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(54) NEGATIVE ION GENERATOR 

(57)Abstraot: 

PROBLEM TO BE SOLVED: To provide a negative ion 
generator capable of maintaining a generated amount of 
negative ions at the best state. 
SOLUTION: The negative ion generator generating 
negative ions by applying a high voltage to an electrode 
is provided with an acicular electrode B2 emitting free 
electrons for mainly producing ions, and a plurality of 
electrodes A1 and C3 controlling magnetic field strength 
around the acicular electrode and 
increasing/suppressing the generated amount of 
negative ions. Respectively different voltages are applied 
to each electrode. 
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* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 
[Claim 1] 

In a negative ion generator made to generate an anion by impressing high tension to an 
electrode. A negative ion generator impressing voltage which controls field intensity of the 
circumference of a needlelike electrode other than a needlelike electrode which mainly emits a 
free electron for ion generation, is provided with two or more electrodes which increase and 
control an anion yield, and is different in each electrode, respectively. 
[Claim 2] 

A negative ion generator covering the surface of at least one electrode with a dielectric among 
two or more of other electrodes of said needlelike electrode in the negative ion generator 
according to claim 1. 
[Claim 3] 

in the negative ion generator according to claim 1 — said needlelike electrode — ****** inside 
a tubed insulator — almost — the mid-position — and a tubed insulator — it being arranged 
mostly in a center position and. A negative ion generator, wherein a low-voltage lateral electrode 
is located in one opening side of a tubed insulator rather than the needlelike electrode and a 
high-tension lateral electrode for which high tension was -impressed to the opening side of 
another side of a tubed insulator rather than a needlelike electrode is arranged rather than said 
needlelike electrode. 
[Claim 4] 

A negative ion generator, wherein it arranges the 3rd electrode near said needlelike electrode 
and adjustment of potential difference of said needlelike electrode and the 3rd electrode is 
attained in the negative ion generator according to claim 3. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the negative ion generator carried, for example in a hair-dressing^and- 
cosmetic instrument, or an air-conditioner and air cleaners, such as a dryer, and relates 
especially to the electrode configuration. 
[0002] 

[Description of the Prior Art] 

As high tension which has a needlelike electrode which impresses high tension, and the pipe or 
the tabular low-voltage lateral electrode used as the pair, and is applied to a needlelike 
electrode, the conventional negative ion generator. The high tension generated by adding the 
cusp current switched to the connected transformer by the thyristor etc. is used. 
[0003] 

However, a high-tension value and an anion yield do not necessarily have correlation, in order 
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that they may increase an anion yield, when impressed electromotive force to a needlelike 
electrode is made high, become excessive [ the ozone amount which occurs and increases by 
discharge of a needlelike electrode end ], and have the danger of having an adverse effect on a 
• human body. 
[0004] 

. Therefore, it is necessary to impress the specific pressure value which makes the yield of an 
anion the maximum, being unable to increase impressed electromotive force recklessly, but 
electrode structure receiving restrictions actually, and suppressing generating of ozone. 
However, it is difficult to maintain an anion yield in the best state with dispersion in structural 
dispersion of an electrode, degradation, or impressed electromotive force. 
[0005] 

With the high tension impressed to the electrode, an electron separates an anion from an 
electrode surface and it is generated by sticking to the moisture which is near, or a gas 
molecule. However, if an anion increases and it stagnates in an electrode surface, it will be 
eased, isolation of the electron from an electrode becomes difficult to occur, and the electric 
field of an electrode surface will bar generation of an anion as a result. 
[0006] 

[Problem(s) to be Solved by the Invention] 

In conventional technology, cancel stagnation of the anion of an electrode surface and 
generation A promotion ****** sake. For example, or it increases the cycle of switching, it gives 
change of an electric field to the ion molecule of the circumference of an electrode and it urges 
movement of an ion molecule, it ventilates with a fan and there is a method of diffusing the anion 
of an electrode surface. 
[0007] 

However, the former has a limit of the movement speed of an anion stopping following, when 
frequency is raised, part addition of a separately big fan etc. is needed, and the latter causes 
enlargement and the high cost of a device. 
[0008] 

The purpose of this invention cancels the fault of such conventional technology, and there is in 
providing a negative ion generator with the sufficient efficiency which can maintain an anion yield 
in the best istate. 
[0009] 

[Means for Solving the Problem] 

To achieve the above objects, the 1 st means of this invention, In a negative ion generator made 
to generate an anion by impressing high tension to an electrode. Field intensity of the 
circumference of a needlelike electrode other than a needlelike electrode which mainly emits a 
free electron for ion generation is controlled, it has two or more electrodes which increase and 
control an anion yield, and voltage which is different in each electrode, respectively is impressed. 

[0010] 

The 2nd means of this invention covered the surface of at least one electrode with dielectrics, 
such as glass, among two or more of other electrodes of said needlelike electrode in said 1 st 
means. 
[0011] 

setting the 3rd means of this invention for said 1st means — said needlelike electrode — 
****** inside a tubed insulator ~ almost — the mid-position — and a tubed insulator — it 
being arranged mostly in a center position and, A low-voltage lateral electrode is located in one 
opening side of a tubed insulator rather than the needlelike electrode, and a high-tension lateral 
electrode for which high tension was impressed to the opening side of another side of a tubed 
insulator rather than a needlelike electrode is arranged rather than said needlelike electrode. 
[0012] 

In said 3rd means, the 4th means of this invention arranges the 3rd electrode near said 
needlelike electrode, and adjustment of potential difference of said needlelike electrode and the 
3rd electrode of it is attained. 
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[0013] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described based on a drawing. Drawing 1 is a 
lineblock diagram of the negative ion generator concerning a 1 st embodiment of this invention. 
[0014] 

In the front opening of the tubed insulator 4, in the tap hole 6 of the anion, the back opening 
serves as the intake 7 of air again. And inside the tubed insulator 4, the annular low-voltage 
lateral electrode A1 grounded near [ tap hole 6 ] said is held, Needlelike electrode B-2 of the 
shaft orientations of the tubed insulator 4 which emits the free electron for anion generation to 
the mid-position mostly is held, and the annular electrode C3 to which nearby high tension was 
further impressed from it behind needlelike electrode B-2 is held Said needlelike electrode B-2 
is held by the insulator 5 for electrode maintenance in the center position of the tubed insulator 
4. 

[0015] 

Said low-voltage lateral electrode A1, needlelike electrode B-2, and the annular electrode C3 
comprise metal, such as stainless steel, and the tubed insulator 4 and the insulator 5 for . 
electrode maintenance comprise synthetic resins, such as polybutylene terephthalate (PBT) and 
phenol resin. 
[0016] 

High tension expresses the potential of the direction of negative polarity on the basis of ground 
potential, and is specifically -4 kV to about -6 kV here. Each electrode A1, B-2, and C3 place 
and arrange distance (for example, 3 mm - about 6 mm) so that it may not discharge, even if 
predetermined voltage (for example, about -4kV — 6kV) is impressed. 
[0017] 

Although the annular low-voltage lateral electrode A1 functions as an electrode for deriving an 
anion molecule in the anion tap hole 6 direction, in order to prevent absorption of an ion 
molecule, what covered the electrode surface with dielectrics, such as glass, may be used. 
[0018] 

The dielectric 12 in which the state is shown and which it is an expanded sectional view in part, 
and the annular low-voltage lateral electrode A1 is held at the tubed insulator 4, and becomes 
the inside fi^om the glass of tubed or a sheet shaped, etc. was installed, and drawing 2 has 
covered the surface of the annular low-voltage lateral electrode A1 with the dielectric 12. The 
annular electrode 03 as well as the electrode Al is as good as a wrap in the surface at the 
dielectric 12. 
[0019] 

As shown in drawing 1 , the high voltage pulse generation circuit is connected to needlelike 
electrode B-2, and the high tension of negative polarity is intermittently impressed by operation 
of a circuit. A free electron is emitted by the high tension of the negative polarity impressed to 
needlelike electrode B-2 from a needlelike electrode tip, and an anion is generated to the 
circumference of an electrode by combining with the surrounding molecule. 
[0020] 

The generated anion by moving from the circumference of needlelike electrode B-2 by operation 
of the electric field formed between the annular low-voltage lateral electrode Al and the annular 
electrode C3, Since stagnation of the anion of the needlelike electrode circumference by which it 
was generated conventionally does not occur and relaxation of the electric field of a needlelike 
electrode B-2 tip part does not take place, discharge of the free electron from the needlelike 
electrode B-2 surface becomes easy, and generation of an anion is performed smoothly. 
[0021] 

Since an anion is accelerated by the electric field between that a device is cylindrical structure, 
and the annular low-voltage lateral electrode Al and the annular electrode 03, Movement speed 
becomes large, an air blasting operation of the air of tubed insulator 4 inside increases, and an 
anion is diffused to a distance, and it is effective in making introduction of the air and the water 
molecule used as the material of an anion increase. 
[0022] 
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Also to comparatively heavy molecules, such as ozone, movement of an anion is promoted by the 
electric field between the annular low-voltage lateral electrode A1 of tubed insulator 4 inside, 
and the annular electrode C3, oxidation of needlelike electrode B-2 is prevented, and 
• reinforcement of a device can be attained. 
[0023] 

. Drawing 3 is a voltage waveform figure of each part in the negative ion generator shown in 
drawing 1 . Although it becomes same electric potential between needlelike electrode B-2 and 
the annular electrode C3 at the moment of one of the diode D, Also after the diode D is come by 
off, since the annular electrode C3 is maintained with fixed voltage, between the annular low- 
voltage lateral electrode A1 and the annular electrode C3. a fixed electric field is always 
maintained, and movement of the anion of the circumference of needlelike electrode B-2 is 
urged to it. 
[0024] 

Drawing 4 is a lineblock diagram of the negative ion generator concerning a 2nd embodiment of 
this invention. In addition to the composition of the negative ion generator concerning said 1 st 
embodiment, this negative ion generator forms the electrode D8 which is the 3rd electrode. 
[0025] 

Drawing 5 may be a figure showing the shape of the electrode D8, and as are shown in the figure 
(a) and annular electrode shape also shows to the figure (b), it may be half [ about ] yenHike 
electrode shape. In any case, said needletike electrode B-2 is arranged in the center position of 
the electrode D8. 
[0026] 

An anion yield can be adjusted by changing the potential difference between needlelike electrode 
B-2 and the electrode D8, and controlling the electric field of the circumference of needlelike 
electrode B-2 by this negative ion generator. 
[0027] 

If the resistance of the variable resistor 9 is changed and the electrode D8 is brought close to 
the maximum voltage of needlelike electrode B-2 in this embodiment. If the tip part field 
intensity of needlelike electrode B-2 is eased, discharge of a free electron is suppressed, an 
anion yield decreases and the electrode D8 becomes close to the minimum voltage of needlelike 
electrode B-2 on the contrary, The tip part field intensity of needlelike electrode B-2 can make 
the amount of anions increase by not being influenced by the electrode D8 but emitting a free 
electron. 
[0028] 

The same control is possible, even if it is not used like this embodiment on the occasion of the 
voltage impressing to the electrode D8, carrying out the partial pressure of the impressed 
electromotive force to needlelike electrode B-2 but it supplies voltage from a high voltage 
generation circuit separately. In drawing 4 . the numerals 10 are minus pulse-high-voltage power 
supplies, and 1 1 is minus high voltage power. 
[0029] 

the minus which shows drawing 4 drawing 6 — lo — it is a voltage waveform figure of each part 

in a generator. 

[0030] 

minus concerning this invention — lo — a generator is applicable to each field, such as 
deodorization apparatus, such as a kitchen garbage, in hair-dressing-and-cosmetic instruments, 
such as a dryer, an air-conditioner and an air cleaner, a humidifier, and a refrigerator. 
[0031] 

[Effect of the Invention] 

In the negative ion generator made to generate an anion when the 1st means of this invention 
impresses high tension to an electrode. Control the field intensity of the circumference of a 
needlelike electrode other than the needlelike electrode which mainly emits the free electron for 
ion generation, have two or more electrodes which increase and control an anion yield, and 
voltage which is different in each electrode, respectively is impressed, Or it moves an ion 
molecule from the needlelike electrode surface and promotes discharge of a free electron, ah 
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anion yield is controllable by making an ion molecule stagnate in the circumference of a 

needlelike electrode, and controlling discharge of a free electron. 

[0032] 

In the 2nd means of this invention, by covering the surface of an electrode with a dielectric, 
absorption of the ion molecule of an electrode is prevented and the yield of an anion increases. 
• [0033] 

Since a tubed insulator is used and an anion is accelerated in the 3rd means of this invention by 
the electric field between a low-voltage lateral electrode and a high-tension lateral electrode, 
Movement speed becomes large, an air blasting operation of the air inside a tubed insulator 
increases, and an anion is diffused to a distance, and introduction of the air and the water 
molecule used as the material of an anion is made to increase. Also to comparatively heavy 
molecules,. such as ozone, movement of an anion is promoted by the electric field between the 
low-voltage lateral electrode inside a tubed insulator, and a high-tension lateral electrode, 
oxidation of a needlelike electrode is prevented, and reinforcement of a device can be attained. 
[0034] 

In the 4th means of this invention, it has the features, like by ac(justment of the potential 
difference of a needlelike electrode and the 3rd electrode, control of the yield of an anion is 
arbitrary and there is. 
[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram of the negative ion generator concerning a 1st embodiment 
of this invention. 

[Drawing 2]t he state where the electrode surface was covered with the dielectric is shown — it 
is an expanded sectional view in part. 

[Drawing 3] It is a voltage waveform figure of each part in the negative ion generator conceirning 
the 1st embodiment. 

[Drawing 4] It is a lineblock diagram of the negative ion generator concerning a 2nd embodiment 
of this invention. 

[Drawing 5] It is a figure showing the shape of the 3rd electrode of using with the negative ion 
generator. 

[Drawing 6] It is a voltage waveform figure of each part in the negative ion generator concerning 
the 2nd embodiment. 
[Description of Notations] 

1 Electrode A 

2 Needlelike electrode B 

3 Electrode C 

4 Tubed insulator 

5 The insulator for electrode maintenance 

6 Anion tap hole 

7 Air intake 

8 Electrode D 

9 Variable resistor 

10 Minus pulse-high-voltage power supply 

1 1 Minus high voltage power 

1 2 Dielectric 
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. DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram of the negative ion generator concerning a 1st embodiment 
of this invention. 

[Drawing 2]t he state where the electrode surface was covered with the dielectric is shown — it 
is an expanded sectional view in part. 

[Drawing 3] It is a voltage waveform figure of each part in the negative ion generator concerning 
the 1st embodiment. 

[Drawing 4] It is a lineblock diagram of the negative ion generator concerning a 2nd embodiment 
of this invention. 

[Drawing 5] It is a figure showing the shape of the 3rd electrode of using with the negative ion 
generator. 

[Drawing 6]I t is a voltage waveform figure of each part in the negative ion generator concerning 
the 2nd embodiment. 
[Description of Notations] 

1 Electrode A 

2 Needlelike electrode B 

3 Electrode C 

4 Tubed insulator 

5 The insulator for electrode maintenance 

6 Anion tap hole 

7 Air intake 

8 Electrode D 

9 Variable resistor 

10 Minus pulse-high-voltage power supply 

1 1 Minus high voltage power 

12 Dielectric 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 
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